Monoclonal immunoglobulin A prevents adherence and invasion of polarized epithelial cell monolayers by Salmonella typhimurium.
Invasion of the intestinal epithelium is considered a critical step in Salmonella pathogenesis. Infection by Salmonella of cultured monolayers of polarized Madin-Darby canine kidney (MDCK) cells has been established as a simple in vitro system that mimics the invasion of intestinal enterocytes in vivo. This study analyzes the protective role of secretory immunoglobulin (Ig) A antibodies against epithelial invasion. Salmonella typhimurium was applied to MDCK cell monolayers in the presence or absence of a monoclonal, polymeric IgA antibody (Sal4) directed against an antigenic determinant exposed on the surface of wild-type S. typhimurium. In the presence of Sal4 IgA, confluent monolayers of MDCK cells were protected against apical invasion by wild-type S. typhimurium but not against a mutant strain that lacks the Sal4 epitope. Protection was Sal4-specific, dependent on the concentration of Sal4 in the apical medium, and occurred at IgA concentrations at which agglutination of IgA-bacterial complexes was observed. When MDCK cell monolayers were formaldehyde-fixed before incubation with Salmonella to prevent bacterial invasion, adhesion of Salmonella occurred in the absence of IgA and in the presence of control IgA but not in the presence of Sal4 IgA. IgA alone can prevent bacterial adherence and invasion of epithelial cells in the absence of other immune or nonimmune protective mechanisms.